The protective effect on Cu2+- and AAPH-mediated oxidation of human low-density lipoproteins depends on glycosaminoglycan structure.
The effect of various glycosaminoglycans on Cu(2+)- and AAPH-induced oxidation of human low-density lipoprotein (LDL) was studied by monitoring conjugated diene formation. Heparin (Hep) increased the lag phase (t(lag)) of LDL oxidation, and fast moving and slow moving Hep species modified the kinetics of LDL oxidation to the same extent. Beef spleen heparan sulfate (HS) sample produced a significant increase of the t(lag) and a decrease of the conjugated diene formation of LDL whilst beef kidney HS species modified LDL oxidation kinetics to a lower extent. Dermatan sulfate (DS) from different sources caused a significant increase of the t(lag) and a decrease of the conjugated diene formation of LDL. Hyaluronic acid had no effect. Chondroitin sulfate (CS) from beef trachea produced a very strong protective antioxidant effect evaluated by increasing of the t(lag) and decreasing of the conjugated diene formation. Hep was completely ineffective in protecting LDL from 2, 2'-azobis(2-amidinopropane) hydrochloride (AAPH)-mediated oxidation, whilst DS was moderately effective. Beef trachea CS showed a very strong ability to protect LDL oxidation induced by 1 mM AAPH. The different protective effect on Cu(2+)- and AAPH-induced LDL oxidation by glycosaminoglycans is discussed considering their various structures and properties, and their capacity to interact to different extents with hydrophobic regions of LDL protein is confirmed by measuring the LDL-tryptophan fluorescence kinetics.